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PROBLEM TO BE SOLVED: To provide a method and an 
apparatus for forming a polycrystal silicon having large 
grains from amorphous silicon. 

SOLUTION: A first energy beam is emitted to a layer of 
a material at a first time point for a first time. A second 
energy beam is emitted to the layer of the material at a 
second time point for a second time. Here, the second 
time point is set after the first time point. The second 
time is set to the same as or shorter than the first time. f 
Thus, the layer of the material is converted from a first loc «, 
state to a second state. I 
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*;i/U>Xi3iK:j:9. tin?lM*i©^2U-if fcr-Aio6a 

[0027] KrFX^^-i/VU— !fl34tt, 248nin©jgSt? 
||2©b—1ft-Al08?rSScffl-r-S. ^2©U-iftf-Al 
08tt. 5 7-m U>Xm fcJ:C>'t'-A*«y:f w 
1f-ll3?:/M>TT*;V7 7 y n >»)ll04tC«§ 
nS. ^2©U-1ft'-Al08{t, \f~-K7,y'V -y ^XLA 
tr^W^n, x^.;t'=^^-y-i?ii&t'^tll§ti. b'-Ai 
08© X ;}•- ;l/ =^^- ?ri?ffi-r 5 „ 

[0 0 2 8 ] x^^i^v U— !fi34iAr'f tly W-if 132© 
MiO^-^ S>i>'tt, 7 7>i7>>a>yx;M^-3?i35 
iCj:-:.-C$W§tl-?.. 7 7>i'i^a>i^x*.U-$l35 
«, X+i^VL'-ifm Ar-l'3i->L'--!fl32, RFS^x^^ 

u-i?i26*smw{cw»-r5„ 7 7>i7~>g>yx^. 

U-*135W. •y->7';HoofcL'— tfx^>;l/+--^ag$ 

[0029]H0Att, 77>i7'>a>yx^^U-$ 
135*> e. m■tlm^•CS> Smi^ i^:f ;H33K:m L/ T RFi^ 
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::i--y-C'mMbtcmjjm^^9rst, S 1 0 BE*. Si - ^ 

t^fc2tns®A^^'3^>^--if©^^•J^;^»^^tl■r. yy 
> i7 3 > y X u - i?i35©tB^j i > 7";HooMW 

Ms-r'$>f3, «»ii^ao.203ysf4.s. mzic 

fcl^r^Stlfc. ^■>Vl';:^^H4ins®01 ©U-1f f-A 
©iiSttMI-C t S S 1\ 

[0030] *»H^KSe-3TT*;l'7 r X>> >; a 10 
^<©W,'t%ffittTS. 

[0 0 3 1 ] fie*©7*;^7 7:^5^y^>©^-ifr- 
3fc©T7'n-?w. S»tP;5±)i©='--^-^ >i^> Stt 

[0 0 3 2 ] CntC^Ptb-C, 2^^B«©U— !fT--;L':/^ 

[0033] ^^B^stwtcjcs u-ifr--;i':&ffi© 
mmm-. :^tira»«'^©isis©§stt-c*s. se* 30 
©u— ifr-- >'^■;^x»©^— tfx*;i/=f- 
*s;F;^S^i:©t?. cti%@aoi^-tt*l=i±§#Sfcfe 

i^-ttfcJ;Df:;*;*3©«e-^**s4:i;s. ^ur. cti 

6©«tt. mms.^ws>-s^. ^i^T. TFT©7' 

[0 0 3 4] ctifcs^br. *^g§©u-ifT--;u* 

iStt. Ix— tf b'-A©^ffif©iJg;S:J:fc^W^W{c< t,^ 
cn», WT©!!! lAfeJ:(>'l 1 BfcJ; oT^SStiS 
[ 0 0 3 5 ] B 1 1 A». fi:l>p-SiSB^©^i}i®x+ ~> 40 
vu-1f©7;l'-x>X^i5(#tt%^-r. x + ->vu-lf 
AHt^U—f (4ms^NVl/;^, 945mW|±l:^) *5M*t$ 

# y y 3 >*s^Be®iBis§ x+i^? u— tf 7 ;u 

-x>x®g«iK^Lr©gElt*5/i>^c<, 7'n-fe7;'i;'f 

[0 0 3 6 ] 111 IBtt, x+iyvlx-1f®7;b-x> 
X755200 ni3/rf®»^K;telt.&> p-SifeB^©&lg©Ar>f 

:^->u-tf/s;i.x©MWfflra«c#tt*S^-r. Ar©tt}:t»« 

930irtrC*D. A^-f:^•>^-if©-'^•;^;^©cflffl^Ctel,i■r 50 
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X+J^Vb--tf^SS(fflSifS. HI IBctf], m^tltc 
y y 3 >SB^Be©lfi<!:fi§ tt. Ar^':t> tf©^^• 

[0 03 7 ] S /5(C*^B^®fiJ*tt, y -> y a >|4® 

r:^-'}itmit. T'ejiy t xi^ y 3 >'^® u— ifJiW 
B#pa*m^fc&. ^B#Hftiii-c-*o. §eoT/^§tr^iS■^^• 

-rX©fe©U*>J|^fi!cSn^C!!pfc. U*iLft*S6> 

{cj:sAt&e©!j<ys'y3>«, i^fflWK^snfc 
m 1 © u-if K J; »3 jSgsjlB*^ U . mm^M 

[0038]$ 6ic^mmmit. m^mms^m 

simmmm<Dmm±(Dmm^^ wrm^^n. mm 

MJ?ij®*'C^(C|fi]/5:>orfi£gf figS-eSL'-lff- 
AO&gfccfcO'/S :^c:tt?fJt^*ffilJffl)-r 5 C: i K J; D . ?§ 

att. ifh--A®^fcJ:0-/S:^ctt-y->7Vl/®!^ 

[0 0 3 9 ] *^B^teJ;S U— !fT---;l':^S«. ^9 

[ 0 0 4 0 ] ^ 1 ®7 7' y > 3 p-Si TFTf'PSS 
^OM&V^i,. Ill2tt, y- hSL©^7-'- M208Ei: 

few •& ? I- ^-ouzoetc j; ^ntcV-zizo2. K 

U >1204!!p 6 STFTt'^-? -Y 1200©¥-ffiS*fl^"f . 

v-;^i202. Ki'-Y>a204. teio'^+^wnzoett. * 
S?§(c J: o r j^iss tifcgi^sP y y 3 i^n-nosa^ 
•f 55^y3»ii2053!pe)!S:S. y-hi208tt. 5=-i'^^;l' 
a206©±{cigw?,n. "tbt. y-h*feWcj:-5-C5^ 

[0 04 1] y-;^i202fcJ;o*h'u-f >i204. ^bt, 
y--H208fe<i:i:;v-xi202®ra©sBEa{Ccfc-5-c. + 
+ y rttf-i'4'oH206=&«Kbre»§ti#'5. bfr>b 

m^h. p-Si TFr7^^^•^•X!fftttt, 5^1'^^;l'MlSl206© 

[0 042] ,ISB^H®Pt5®fei^!55^ivhSg®;j< y y 3 
>:*^ 6 ;^=c S 9^ ;v-e tt, 5^ * Wf S - y 
^i- yr®ffii*^S*if. p-si TFTr^f'f;=^®x-i' ■vg'v 

[0 04 3 ] bipbUifih. g^-i-^MiiiiosssiSr-s 
i^&®=i< y >- y n >^:. nsii^, v i f b 
-f > i©PBi^»-r se#*5aii>f itt»t?®+ 

+ yT®tS;SW^WiJ§ti. 5^i'*;i'®i'- VWim-^Z 

<i&5„ bfcj&5oT, P-Si TFTt*. /h§l,«SE?C*S 
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[0 044] Lfcj55^r, *^H^©@W»> T*;1'7t 
^MJiJi)5 , i!>ife < i 5^ + * Jl'Og § J; ^3 St > p-si TFT 

[ 0 0 4 5 ] H 1 2 iC^-r J: 5 OC. &l205al3:iOMinj: 
;/t#U¥l^f--rX«:*Lri>S*s, *^B^B> C©J;5 

\,K -ot^. m<D^-Sii:'OM:<tfc},m<mir?>c lo 

iKHtl-C. m©g3!fc#«©gSK:-rSCi-C. TFT 

[0 046] ±IB©ct ^ K. gl^ti^K y y n >M«12 
06©:;*c* § tt, D&CcMlt$ tifc b— !f tf-A©Brffl 
Wcj:-:,-C3EiL.r9i&e,n5. iHftr-A©iiii*J5=-t 

t^Jl'^ScfcfpMl^it^T'^j. 2is:^BJ^^l,»SCi{Cj:l3TF 

r«g^{'PR-r * c i 3!)i pifgr* 6 . 

[0 047] ^#iC. b"if t--A5r^-<;l.>^gK^it,^ffiif 20 

;*:t-sc:i3!)3-ct§. i?iJ©MiU-ctt, s^oru-if 
r X. - ji/f ssfc+f- > ^mmmic^Wj § c i k 

£:©Ji^. if>7-;v©^Ki:^iPi<bM:^ 
[^li^iS. §e.fcSiJ©T:7'n-g^iL.T« MiJ^My-k 
y h L/c;:<b-- Kt?i?->7';i'teJ;D''U"lf©*ti^ti«: 

•5. 30 
[0048] I^-A4ff±Sfctt^S& 

]205a©&#1205b©*lPl»> V -Xl202<h F U >1204 
i©FBl©*«F{c55fU, S)S*^aE 

[ 0 0 4 9 ] H 1 3 B> :^mmoiTm^mi>rim^n 

fcp-Si TFT^fjt%a.^3A^/^i::7 7 7 h^S^^Jl/f'-^ 
'fCCi^f. 7^^p^7"lx-f^Mi300tt. fd7 42;l/i304;*5 6 
^cSTP'fl302^-gtf, #b-i7 4z;H304(i, :$:^BJ0cfe 40 

»mmmicj:'>ximsnfcp-si tft i3o^'»§ 

tl-So -S-p-SI TFTtJ> 7K¥^'l' >1308. >1310 
K J; 13 11/7 OCT F U Xt?t 7K¥*I^ h- 7 -fM-^Jiis 
12B, 7K¥7 -f >1308^ K 7 -f , SiS:S-|oJ F 5 

[0 0 5 0 ] r-f;^7'H'i300tt. MK^*y«3ii3l 
6, Hz>1fft3ii3m tej:t>'n>Fn-7«3gi320S^ 
tf. ^tl^tl> *^BJt:1#6.n/cpoly-SiTFn?#fi£§tl 
3>FP"^1320tt> 7J<^F^-Y-'^•l312. iS^ZJfm 
itF^^Al314*|l|ftIb> $fcffl<?Kr FUXrtSTF 50 
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[0 0 5 1 ] ^^mMdCjt-oXm^ti^Mmoyr^'JiyV 
•(i^©fi7-fe;H304*|iiai-r-5TFrF7>y 
;^^;i306©v-x. h'v^>, fej:o'? + *;i/MJil^f'P 
M-r-Sfc&tawstis. *^B^©:^i*tt, rL'-i'i302 

©b'i'-fe;H304©jlH{C$)SMT-|lg§1312, 1314. 131 

6. i3i8^f'P»-rSfcefb{ct>|lID<fiJfflSWf5. 
[0052] ±ia©J: ^(C. *^§a*»S©||*#iJ<i;M 

[0053] m^\i. *^W©*ffii*^K:fct,»t:tt> 
u— If A^r r y^i/ y 3 >g©« 
i«B*^e.MWl/fc*i, ^©<J:^&r:/n-g=-{c|i||l$ 
ti^'Srl^. figLfcV— tftf-AB. ■9->7';l/©l5lD§Jj!)5 

[0 0 5 4] 3 6{C$^BJftt, ±iB*ffi^!!-Ctt, T*;l/ 

ifi. *|gBjttc:©@©T*;i'7 T xMI4©r--;i/icpfi 

S§n^Cl\ figbfcU— !ff"A7--;l/tt> 1-3© 

ftfij^. p> 3fJ©t*tMKMI4^^ft-r S J: ^ ^ i^j::^ffi(c 

jitssns. *^Bj(cwsc©^K®ufcMm. 
4iig«vfi4. mm.<om. *5J:(>'. f^tt©MWc« 

[0 05 5] § e>(CSfc, ±fB©»S«^iJt?tt> s^ci,v 
- X (Ar :t > P " -tf i K r Fi + -7 U - if ) 3!p 6 © U - 
1fK:-A4ffit,>fc*3. ■^mmtcnKWM-^Hrj:\.\ \y 

sffiHif ^T-ji/tcjiW-r s c <t lb , wj©iiH(c^s 

[ 0 0 5 6 ] S e>«:±iB©J6fefi^-CB, m 1 ©u— if tf 
-A©Ji*fWK©*HK:*ji,>rm2©u-ifif-A?&]i 

*l6B^ttC©^-r5>i^->-^r>;^K:WK$ 
nScl,>. ||1©U— tff--Ai^2©U— iftf-A©1f 
>7";l"s©MM*. PIBfOc^fiTS*^*), *^bj©|S 

feJ;OWJ)S©»Jtt> mi©U"1ff-Ai»2©U 
"if f - A i ©iHlHSMIiic J; § § 6 {c«S.-ffi{*~> y n > 

[0 05 7 ] S P>(c±fB©|lifef!lrB. 0 1 ©Ix- if f 
-A©M-;UXI1#F^B, 5 y-fH*>F©*"i'', m2©b 
-if t'-A©7^•;^x^cfc^^rtt> :fy-fen> F©:t"5^ 

)\'7.t^nS.hX . 01©U-if7N-;I/X©iS^^i»2©U 

-if ^ s;v X {c& hmwmm^ifim-m- s is . ^ i * j: 

0'll27^•;^xltPaK:«tlJ|S*sfj:U. L3&it^C553^> 01 
©7N-;u;^^Fattii>?j: < ifeioo:f y#-Cab?) . I|2©7S 
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[0 0 5 8] §6fc*^?St?», r*;I/:7TX->'j3> 
CD7"-^l'»Klx— ifx:^;l/+---;&?iWr S 1 1,^ 5 C 

[0 05 9] Se.(C, HSfeWrtt. ^1©U— Ife-A 1( 

(cw) !f*fflt,iTt,>-?)*5, 2f:^Bj-eKc©7'n7T 
-fji/fciliisti^ct^o cti{c#;trfSi©7"n7T -<;i/> 

m«h ■:'7Vn.:, hM©^>*. fiEig©?l^©^t*S 

©»A3#5tl2.„ 

[0 0 6 0] §?)(C, If B^ftStC^tS 

ft5^y3>©i%a3$s, «iia«tiJ:t>m4ii^PHi555, 4< 21 
'j5/'jn>sKi©^s*!?iS-rs. ucifi-^x. nf^i^m 

[006 1 ] th^c. »fe«t?tt. iig^Biss^iie-r s 
ils^^u-if©^HWi&^il3tt. i";:^ K •J*;i/U> 

S©fflJi(cS3ia:^a7 7 ^ji^nrnt^ c i*st?# 

5. K-AJ1^{CJ;I5. i^^©^4BS5©ag'&^S-rS 
[ 0 0 6 2 ] S *»?S©«Wc?S^bytm3:. 3 

tSo aSB^»> < •o3iP©:S'ffit?> figsnfcu-f 

7-=-";l'W©T*;t':7rXi/y3>±K63g§n5. a 
IS^%JfJ5Sfa75"ffi©0'i-^Ktt, #MfcJ:oril^§ 
tiMm&^ruitt )fctt;Vv - ■i; A {c J; o ti 
fcUfflRSSfe^afb© J; 5 ?iilf@Egfir--;i'Oc J: sSh^ 

©fig- 73{4%^MKftlJ®l-rSCi*5Djtgi)5: 
[0 0 6 3 ] h:05>«C#l^i+>'VW-1f 

h'-Afcm-c. v-^i'DXii^'v h©il<*i-— If^fflt,^ 
sci/Ssrt?,. /h§^jt--AS-c$>5«SS[©ilf*u- 
if^ffit»SCcbOcJ;f3> m-©W-if®'^©fe#14=£« 

[0 0 6 4] •9->7';l'±©b— !fl^--A©eiS 
MEMS7'-''?-f;^«:^«f-v-f •jri'dnicro-o 
ptics)4fflt,»rtf5ci:*5-cts. -y-f i7P:^---^^'©■^^■ 
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[0 06 5] «»©t--A. mijl»©t-- 

ifMlfr S c i k: J: f) , ;^M»S*Wa{cT--;v^ 

[0 06 6] §^{C, tf-Afia^-li. -€-Ut:v :t>-7 
•^=}-Avt> (inicro-optics)», C©^';^f"A(cWfflt?4) 

[0 06 7 ] wm\vi.%i^^x\t. imm(r>-H^^-^^^ 
Si TFTit3i©{'Pi^tiiaiSffwr®iBflLfc5!)5, 
coffljtfcfijpi^n^ci^. figLfcL--if©T^-;i'5? 

DVD7"-^Xi7?'j:£'©7fem'li^^K^iSffl-Ct 

[0 0 6 8 ] i?mm\<><r>1p(0Wm-^WMj1dfi. 

fife©l5]^*SiH*f^^5?S«cj:-^r*>, 

^BJfc^Stl, IS]^©^S*tfSCi*5-C*€.. 

[Effi©jSWJ:SiBJ] 

[^ 1 ] *^?§{Cj:Sb-ifT^"-'l'7^ffi**?>t5l-tt 

[02] 2p:Sig{Cfci,>rffll,^6tii^cU— tffcf-A©B#ra 

[03] 03AB, f >7";l'©«ffl*'6MftfS)h.fc1fn 
Ji5tl?Ar-f if t;-A©BrB?^7"n7 T 

■rS-C4>«3> 03B«> xffc&|oItf-A®]K©bf-Ac|3 

.^a^hdMmm'^^Tv^tmxh'^. 03 cs. y|iii:& 
lS]b^"A^g©^:^-Al^l-£.^35>6©^Eil^^c#^4=&^■r0■c 

[04] H4A~04Dtt, ^^BJfCfcWSfe^^g^ 

* - XA ^^tjtiiBjii-c h h „ 

[05] ll]5A~ll5Ctt> *f6HJK§ei\ 
— !f iAr-f :i-> U— If 1 (Dm^X^hXMMhfc 
f->7';l'©feH^B»3i^^1-^Mm^-Eiait» (SEM) 

[06] |16A~@6C»> *^BJfcm^ x+i^vw 

-if i Ar>f ^ y u-ir^m 2 ©^fr-csg b -cm b tc 
^yy-jiommM^Tn-rmmmi-mm (sem) 

[07] 07A*Jj;O*07Btt, gt^&©^SB%J^y 3 
>i^©JlH©»^Bi©^#©> z:>^te=fcDf=;i^7C 
Jl^^pa:^l^mli (AFM) ^y-y-r-fes. 

[08] 08AfcJ:t>'08BK. Ar-{:t>l/— !f>'-?;l/;^ 
©*§M«L/TJfMbfc^fe^V y 3>©^SS[S-?^ 
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lt« (SEM) ^X-CfeS. 

WSti. :«-e^n:^3-7"r-IB^snft:Ar'<3|->u-if.'^- 
[HI 1] ^1 1A». p-Sife^©iKiii©i^i^-7U-)|c 
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*1f©7;U-x>x»tt*^K-r!ir'*D> HI IBK, 

[013] ■:mmoiT^K.j::-o-cmm^tifcy^y 
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